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To all whom it may concerr:

Be it known that I, THOMAS HENRY WARD,
a subject of the Queen of Great Britain and
Ireland, and a resident of Tipton, county of
Stafford, England, have invented certain Im-
provements in Balanced Valves, (for which 1
have obtained British Letters Patent No. 4,672,
dated October 25, 1881,) of which the follow-
ing is a specification. |

My invention consists in certain Improve-
ments in the construction of balanced orequi-
librium slide-valves for steam-engines, astully
described hereinatter. |

In the accompanying drawings, Figure 1 18
a longitudinal section of a steam-cylinder pro-

tional plan through the valve-chest. Fig. 3
is a tranverse section of the cylinder and valve-

chest. TFig. 4 is a sectional view, drawn to an
enlarged scale, of the valve-chest. Fig. bis a
corresponding transverse section. Fig. 6 1sa

- longitudinal section of a steam-cylinder pro-
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vided with g modified form of my improved
equilibrium-valve. Fig. 7 isa transverse sec-
tion of the same, and Fig. 8 is a sectional plan
through the valve-chest.

In Figs. 1 and 2 the valve is shown in one
position, and in Fig. 4 it is shown in the oppo-
gite position, while in Figs. 3 and 5 the valve
i supposed to be in mid-position.

My improved valveis balanced in the man-

‘ner hereinafter fully described, so that it shall

be in equilibrium, and therefore be actuated
with less wear and tear of its parts and slide-
faces and of the actuating device.

Upon the cylinder K, Figs. 1. to 5, is the
part or casting k, in which are formed the pas-
sage I i
motive fluid, and the passage %* for the ex-
haust, and also the ports %’ for the alternate
admission and exhaust of the motive fiuid to
and from the cylinder at opposite sides of the
piston K* = The exhaust-passage k° is contin-
ued from the exhaust-pipe between the exte-

rior of the valves 7 and the interior of the cov-.

ers k*, which are secured in place by tie-bolts
75, and the inlet is continued from the inlet-
pipe to the cylinder between the ports k’,
through the interior of the valves {. 1 bring

the steam into the center port and through the |
ports &* alternately, the said ports being alter-

improvements. Fig. 21s asec- |

. communicating with the inlet for the

‘to the interiors of the valves /.

nately covered at both sides by means of the .

two valves I, which are connected together by

the tie-rod ?, having rightand left hand screw-
threads formed at opposite ends, which en-

move as one, being actuated, by preference,
by admitting steam at the center port. Where
the steam is admitted at the center port, the
movement of the valve is obtained 1n a man-
ner the reverse of that in which the move-

ment of the ordinary slide-valve is obtained.

A convenient arrangement for effecting the
movement of the two parts of the valve by
mechanism arranged for being acted upon by
the piston, as described in my British Patent
No. 1,650 of 1881, is shown in the drawings.
The tie-rod I/, which connects the two parts
of the valve 7, is mounted in a block, *, capa-
ble of sliding in guides in a lever, {5, turning
upon the center pin, ¥, carried by the plate 2.
The other end of the said lever is formed with
a semicircular series of teeth, which engage
with teeth or projections formed on the rod,

_ S5
gage with corresponding screws fornied 1n the

collars 2 of the said valves, which valvesthus .
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which is moved to and fro by the piston. The

valve I can be adjusted by means of the center
bolt, 7, while the steam is on until the steam

lJeaking through their faces is stopped, so that

the greatest nicety of adjustment can be ef-
fected by sight, When this is accomplished,
a perfect balance-valve is theresult. The en-
gine or steam-pump can now be worked on
trial without any covering tothe valves, sothat
the working of the valves can be actually
watched and set. The covers X* are then

bolted on after all is in order, the said covers

serving, as aforesaid, as the chamber for the
passage of the exhaust - steam which 1s con-
ducted through the ports #°, as they are alter-
nately opened thereto by the movementof the

piston, the motive fluid passing to the cylin-

der by the other of the ports, 4, which are open
When this
balance - valve ! [ is adjusted properly, the
wear and tear in the shooting bolts described
in my said former British patent 1s very ma-
terially diminished, owing to the equilibrium
of the said valvell. It is obvious that the ac-
tion may, if desired, be reversed by bringing
the steam on the outside and the exhaust into

80

QO

95

100

the center, in which case the center bolt acts
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asa strut, instead of as a tie, but the arrange- |

ment previously deseribed is preferable. The

necessity of reversing the action of the valve |
els.

{{ by the lever I* may be avoided by bring-
Ing the off port round to the on side.

It desired, this balance-valve may be ar-
ranged 80 that the direction of its stroke may
be at right angles to the direction of the pis-
ton. Thismay be effected by the arrangement
illustrated in Figs.6,7,and 8. Therod,which is

- actuated from opposite sides of the piston, is

- trom opposite sides thereof—that 18 to say, in

provided at.the opposite ends with inclined
projections p, fixed thereto, and projecting

15 opposite directions—the said rod also having

fixed thereto the lever ¥, which is connected at
1ts-upper end to the tie-rod  of the valve I L
As the piston alternately bears upon the pro-
Jections p, it will give an oscillating motion to

20 the rod, which carries the said projections, {

and consequently to the lever #*, which will
thus move the valve 7 7 to and fro in aplaneat
right angles to that in which the piston trav-

I claim as my invention—

The combination of the valve - chest of a
steam-engine and two valve-seats, witha valve
made in two parts, united by a tie-rod, a lever,
L, connected to the tie-rod, and a rod adapted
to be operated by the piston, and controlling
said lever, substantially as set forth.

In witness whereof I have signed my name
to this specification in the presence of sub-

scribing witnesses. L

Witnesses:
OLIVER Howr,
GORNAL DUDLEY,
THOMAS CRESSWELL, .
Church Lane, Tipton.
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